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Abstract 
There are serious gap and short supply for knowledge workers of acceptable standards and quality in terms of qualifications, 
skills, experiences and expertise in biotechnology industry. Biotechnology is a famously known for its technicality and 
technological sopisti
aspiration. This research focusses on the efforts by organizations involved in biotechnology in overcoming the problems within 
their organizations.  This exploratory study uses diagnosing organization systems model in randomly selected organizations to 
identify their real problems and level of occurrence for the betterment of performance.  
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1. Introduction  
Biotechnology is a highly technical and complicated field of technology. It manipulates the genetic material of 
any living organisms for the practical use of society. Modern biotechnology could appear in the form of process 
invention or product invention or both.In 2004 the government of Malaysia has listed biotechnology as one ofthe 
equip the industry with able man powers and knowledge workers. They are the backbone of any industry and 
technological and developmental progression. The need becomes more salient considering the fact that 
biotechnology is an intensive knowledge and innovation based industry. Empirical studies have shown a significant 
relationship between capable human resources, R&D and innovation (Fagerber, 1996, Lall, 2000). In 2010, 
BiotechCorp, a governmental agency specifically set up to monitor and support the local biotechnology industry 
highlighted the serious shortages of knowledge workers in biotechnology industry in terms of numbers, 
qualification, experience, talent and expertise. Many major strategies and actions were then introduced by all 
relevant agencies such as BiotechCorp, Talent Corp, SMIDEC, Human Resources and Education Ministries to 
address this problem. Currently, most of the identified programs are still running and ongoing.  This writing looks at 
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the effort by biotechnology small and medium size enterprise in overcoming the shortages of knowledge workers 
within their organizations. The study uses diagnosing organization systems model (DOS) to specifically identify 
problems and determines the level or point of occurrence before making a general evaluation.  
2. Biotechnology in Malaysia 
From 2005, several strategies and plans were introduced for the general development of biotechnology industry. 
One of them is the launching of National Biotechnology Policy (NBP). According to the plan, the development of 
biotechnology industry shall be developed in three phases. Each phasehas different objectives.In all, it emphasizes 
on the development of human capital generally and knowledge workers specifically, so Malaysia would one day 
emerge as biotechnology hub.  The NBP also formulated nine policy thrusts as a comprehensive strategic framework 
that drives the development of biotechnology industry (BiotechCorp 2010, Country Report 2009/2010). Details of 
the nine policy thrusts are shown in Table 1 below. One of the thrust is human capital development. It aims to build 
owledge 
generation capabilities.   
 
Table 1: The National Biotechnology Policy Thrusts (2005) 
 
The Nine Thrusts of the National Biotechnology Policy 
1 Agricultural 
Biotechnology 
Transform and enhance the value creation of the agricultural sector through biotechnology. 
2 Healthcare 
Biotechnology bio-generic drugs. 
3 Industrial 
Biotechnology 
tor to increase opportunities for bio-processing and bio-
manufacturing. 
4 Research & 
Development, 
Technology 
Acquisition 
Establish centres of biotechnology excellence, through research and development, as well as technology 
acquisition. 
5 Human Capital 
Development knowledge generation capabilities. 
6 Financial 
Infrastructure 
Provide the right financial support via competitive lab to market funding and incentives to encourage committed 
participation from academia and the private sector including Government-linked companies. 
7 Legal & 
Regulatory 
Framework 
Strengthen the legal and regulatory framework by reviewing ownership of intellectual properties and regulations 
relating to biotechnology processes and business 
8 Strategic 
Development 
Build international recognition for Malaysian biotechnology and find a niche in the global biotechnology value 
chain. 
9 Government 
Support & 
Commitment 
Realise the execution of the policy through the establishment of a dedicated and professional Government agency 
to spearhead the development of the biotechnology industry with the incorporation of Malaysian Biotechnology 
Corporation Sdn Bhd (BiotechCorp). 
Source : National Biotechnology Policy (2005) 
3. Knowledge Workers for Biotechnology Industry 
In the context of biotechnology industry, knowledge workers are defined as those involved directly and 
indirectly in the technical development and deployment of biotechnology products and services. They have tertiary 
education and/or industry experience, (BiotechCorp, 2009, Country Report 2009/2010). This would include experts 
and professionals in disciplines related to biotechnology with not less than five years working experience in legal 
and regulatory affairs, patent and intellectual property (IP) management, bio-processing, finance and marketing, 
accreditation of standards related to biotechnology practices such as Good Manufacturing Practice (GMP), Good 
Laboratory Practice (GLP) and Good Agricultural Practice (GAP), and other knowledge workers. (BiotechCorp, 
technical backgrounds such as managers, administrators, marketing officers, technicians and so on. The above 
definition is in line with definition provided by Brinkley (2006). According to him, knowledge workers could be 
grouped into categories. They are (i)those who work in the top three standard occupational classifications such as 
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managers, professionals, associate professionals, ( ii)  those with high levels skills, indicated by degree or equivalent 
qualifications and (iii) those who perform tasks that require expert thinking and complex communication skills with 
the assistance of computers.   
 
According to the NBP estimation in 2005, the industry requires at least 100,000 knowledge workers. According 
to the BiotechCorp Annual Report 2010, a total number of 2,140 people were employed directly by BioNexus 
biotechnology companies for the fiscal year of 2009. Bionexus biotechnology companies are biotechnology 
companies accorded with special status by BiotechCorp. It is only accorded only when the biotechnology company 
satisfies the minimum requirements of BiotechCorp. Out of 2,140, only 942 of them are knowledge workers.  There 
was an increase of 223 for the fiscal year of 2010. The increase is so small. It even fails to meet the annual target of 
NBP. With less than 8 years before the year 2020, it is anticipated that NBP and BiotechCorp would have 
difficulties in meeting the initial target of 100 000. Table 2 shows the total number of people employed in the 
BioNexus Status companies in Malaysia in 2009 and 2010.  
 
Table 2: Total Number of People Employed in the BioNexus Status Companies in Malaysia (2009-2010) 
 
Sector 
2009 2010 
Total Employees Knowledge Workers Total Employees Knowledge Workers 
Agricultural 849 330 899 365 
Healthcare 756 457 920 553 
Industrial 532 155 722 247 
Total 2,140 942 2,541 1,165 
Source : BiotechCorp 
4. Diagnosing Organization Systems Model for Knowledge Workers Development 
Diagnosing organization systems model is chosen as a mechanism to addressthe above problems. It intends to 
uncover the causes of specific problems by focussing on understanding effective processes before assessing the 
overall functions of the organization or department. The results of DOS are very useful for future development 
(Cummings & Worley, 2008). According to them, Comprehensive Model for Diagnosing Organiza  
the diagnosis can take place at levels, namely (i) organization level, (ii) group level and (iii) individual level. In 
applying the model, the diagnosing shall regard the three levels as ( i) inputs, (ii) design components and (iii) 
outputs.By running through the DOS, organization can easily and quickly identify the specific problems. Most 
importantly the DOS is able to quickly inform the organization at which level or spot the specific problem occurs, 
whether  at all three levels or limited and isolated to issues occurring at a particular group or level (Cummings & 
Worley, 2008).  
 
The diagnosis would start first at Organization level, the input process. It is to understand how an organization 
functions. Two key elements shall be evaluated. Firstly it looks at the general environment and task environment or 
industry structure. The general environment consists of all external forces and elements that can influent an 
he same goes for industry structure (Porter,1980). 
In design components, there are five major components; strategy, structure, technology, human resources systems, 
measurement systems and intermediate output culture.  A strategy represents the way an organization uses its 
resources like human, economicor technicalto achieve its goals and gain a competitive advantage (Porter, 1985). 
Structure componentdescribes how attention and resources are focused on task accomplished (Cummings & Worley, 
2008). Technology is one of the important components in design process. Every organization should at least have 
one technology to convert their resources to outputs. Usually human resources systems refer to management of 
employees in the organization, like criteria for selection, development appraisal and reward system. Measurement 
systems are use to assess the performance of organization. It is particularly useful in detecting and controlsof any the 
ment in design component. Culture 
represents the basic assumptions, values and norms shared by organization members (Martin, 1990). Outputs are the 
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end results of both inputs and design components. Collectively outputs indicate the efficiency of any organization. 
As seen from the model diagram above, outputs can be classified into three components. The first is performance, 
followed by productivity and stakeholder satisfaction. The DOS evaluation would be applied to 300 randomly 
selected biotechnology companies. It is to help them to identify their weakness as part of greater effort and plan in 
increasing the number of knowledge workers within their organizations. Hopefully it would eliminate the problems 
of short supply or maintaining the necessary numbers of knowledge workers within their organizations and 
r objective could be partly 
responsible in driving the existing knowledge workers away. Tentatively improper communications between 
attract new rec  
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Figure 1: A Comprehensive Model For Diagnosing Organizational Systems 
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design components. They are task structure, goal charity, team function, group norms and group composition. 
Task structures represent the way organization designs group works. Goal charity describes how well group 
the team function would be analysed in seeing how each group member relate and support each other. This is 
because the quality of their relationship can affect the group general performance (Cummings & Worley, 2008).   
Group norms are concerned with member beliefs about how the group should perform its task. This includes 
acceptable levels of performance (Hackman and Morris, 1981). Group composition studies the background of 
membersin the group. When properly managed, both inputs and design components could trigger a positive output 
in terms of team effectiveness. Team effectiveness in turn are reflected in quality of work life and performance.  
It is hoped that the DOS would be able to reveal some information on how biotechnology companies design task 
structure and manage group works within the organization.   
 
The last diagnosis will be conducted at individual level. According to DOS theory, there are three major inputs 
which could affect a person. They are organization design, group design and personal characteristics. Five key 
components will be evaluated, namely task identity, task significance, skill variety, autonomy and feedbacks.  
For example, task identity shall measure the degree of works involve to complete a task. (Cummings &Worley) 
Task significance studies how the work of one employee would impact co-workers. Skill variety is defined as 
abilities to use appropriate skill to perform the work. For example, it might be overwhelming to expect an employee 
to spend more time and use more skill variety at work. Lack of variety on the other hand might lead to boredom.  
Autonomy indicates the degree of freedom and discretion allowable in scheduling the work and determining work 
methods (Cummings &Worley). Feedback sin reference to o
processes or services and how individual employee reacts. It is believed the DOS would improve individual 
efficiency. By improving the same, organization is creating conducive working environment, job satisfaction 
amongst employees, improvement of works performance. The same would reduce absenteeism from work. In 
greater extent it could induce interest for personal development amongst employees.  
 
5. Conclusion 
 
In moving towards biotechnology industry, the contributions of knowledge workers are very important. The 
current short supply of them must be addressed and resolve at all levels, by both, the government and its agencies as 
well as the biotechnology players themselves. The ongoing programs planned by NBP and BiotechCorp must 
continue.  Government and agencies involved for the building of biotechnology industry can no longer work in silo. 
At organization level, the DOS method is proposed. The DOS evaluation helps organization to specifically identify 
problem that occurs at each level of the organization and address them accordingly. The information would be 
useful in helping organization to assess their performance, behaviour or understand how they should function. 
 
Along the way the DOS would reveal how organization as a 
public or treatment towards employees to make them attractive to existing or potential employees. Such insight 
would be very useful for organization in their bid to increase the numbers of knowledge worker or maintain the 
existing knowledge workers to continue working for them. From thereon they could develop internal policies, 
strategies and action plans suitable to their needs.  
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